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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a surface graphitized carbon material having 
characteristics of carbon material of high charge and discharge capacity, excellent low- 
temperature characteristics and formation of a negative electrode of ready indication of residual 
capacity showing in the case of use for a negative electrode for a lithium ion secondary battery 
due to possession of graphitic surface and carbonaceous inner part and to provide a method for 
producing the carbon material. 

SOLUTION: This surface graphitized carbon material comprises a graphitic surface and a 
carbonaceous inner part. The surface graphitized carbon material can be prepared by bringing a 
carbon material into contact with a metal having a graphitizing catalytic action or its compound, 
making the metal or the compound exist on the surface of the carbon material and graphitizing 
the surface in an inert gas atmosphere at 300°C to 1,500°C. 
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isyco^mmmzmiz. 

[0087] BirieiEt§, w$m. m« 



» 
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[0088] mm<nBBi / zmtsz.t*<. &mz 
mssr. v^&&mfrt>%&jEm&j:v : ^mmtmz 

[00893 

vsmmm *mitzfo&mmmMt&mmi. mm 
[0090] ^Hj^^^^a^is^^^iujt^ 

MZZco&mik&fylWg-ffT. 3 0 0°C~ 1 5 0 0XW 
;^T'fl®llf D Mk^LT^S;ttf>. K^ttOflB** 

[0091] immz<fohfmz&ix\z. nzmmm® 
wmtiz&AsX'Uhtzfr. mm^mt^K. «iaw 
mz&ti^ mt?®&mvk<7M^**imx~$,&M. 

imi-&zttfX'Z&. 

[00 92] 

immmi aTmmmRi/ttm^zm^x . 

[00 93] 

immmi] jvy^-xv-yj-zmfmrntLx. & 
fticojimz x *) mm®* lx tr -y ^-mst ^i^Mrss 

L, iftSr^FIMkL^flL ft^ft^iii'fce' y^$i$f:7 
x/Pb£6 5 0°CT-#Mt;LT, §#4 0 0 g/m*^ 

[0 0 94] ^c7)M*^S7x;Ph2r. yi'/hS^ 

2. 3<0S^K^^8Sfl (D) ^7 7-/1/ (I 

I) T*.^->VT*.hi~— h2A3tm (N i (C 5 H 7 0 2 ) 
2 • 2 H 2 O ) 0 . 5 0 g £;<^-/UX^->- h y 2 0 0 g 

tcjfflsufc. nhtifzmmiz^ivYimmmm. (d> * 
2 . o o g isin Law l a. »a*» 4>fl* l fc s ^ k 
-fb^*«*i (d) fr&m&i asaifc* lt, s/i^K-ffe^ 

53$$ (D) 10 0ftlg&lC*fLT, --y^fi*813S 
£T 5 *SSB<0MT - -y 1 1 ) T-fef-^T-fe h 

[ 0 0 9 5 ] iiO^fe?-. SS#HmT. 1 0 

oo'CT-i ohmnmLtctk. 5%tm*mmizx --y 
y^afajs«T $^Ki^ffimwi&$$£#*:. 



fe^Z. «Ar-<^-f-(t#5 14.5 
nm) SrfflV^U-if-^^y^-^^i Df!l5gL 
fc. 1 4 8 Ocm-iftjgtfO^^-^JSt 1 6 0 0cm" »f+ 

jfic^^V^^HtfO^JgJt ( Iuso/Iisoo) £*HC 

jjrr. xmmm^mfrtitzmfflEmzmiizfsk 
[0096] fthtitz 5 )v Y\mmm^m.mmxz p 

TFE (^'Jf h77 7ftxfl/y) £3%j&&DL. T 

l/Xo-yH'y- Mb L£ . ft h £x >y *nv 

^ y^^zsmLxnmtL, sEm&T/mmizit&m 

[0097] c: <03B&-fe/i^m&??&{i . x-f-l/iofr— # 

*-h (EC) /^fy^-^^-h (DMC) 

mi/i t-s^- Lfca^jstttc s wrnmt Lxm&m 

m V A £ 1 Mfc& S i a LTPS L^ . 
[0098] ^rt3, ?ESfc«coa!l«««fi[®H0-2 V 
(vsLi/LiM i:L, ( 1 00mA/g) 

terns, (o. o iv) 3£m. ^«at ( 1 oomA/g) 

J!c«tcT 1 O-lf-f 7)VX^r->rz. 
[0099] '&t>tvfz1&%k*Wk 1 tc^-r. 
[0 100] 

[9SHE0I2] --y^U (II) Ttf/P7t hf-h2* 
»ft(Ni (C 6 H 7 0 2 ) 2 • 2H 2 0) 2.00g^f 

;pxf-;p^r h ^ 2 0 0 g izmMLtz, ft^tltzmWilzn 

mm 1 1 mmz txmmztit: s ^ K-ft^s^t < d ) 

Sr 2 . 0 0 g«araLl«f Lfetft, *»»>&4«L*: 
h'-ft^Sttt (D) 3&»feJKHE*S6j»»*LT, S/PNL 

&mmm (d> i ooh*sc^lt. - y^sam 

S^T 2 0 aagflOMT- -y ^ ( 1 1 ) T-fe f-^T-t h 

[0101] #ru^a-d«lfrM^«£W2. »t«i t 

lt , wmmmMt&imwmzmMLfz. 

mizLX. ^vwN'y h'tfOSSJKJt ( ii,8o/ii6oo) * 

*fflL. *fcx«iHi«f36»<5>»&»*i.fcJiiarai***. $ 
[0102] &t>titimzkzm i c^-r. 

[0103] 

[|BtW3] *Vy*-XV-y1-£liiftm®tLX. 

ftico^rstc <t o mm* LX f -y ^«ttt7 x h 

L. i*i*JfWMtLfc«, »fenfc^BMtK>yf-Wt7 
x;PNS-7 5 0*Cf^-fbLT, B#4 2 0g/m2Of 

[0 104] Clc7)^«^i7x;PhS:. yx7bS;W 
t««U f^egl6.5wm, 7X^? hit 
2 . 1 CO 5/V h'^t^^S ( E ) fcftfc. y ir;U 

(II) (Ni (NOj) 2 • 6H 2 0) 0.99g 

$rX^y-;l^2 0 0g^»L7t. ft^ix^^tCS/U 

H-ft^miffiii ( e ) $r 2 . o o smaitmLtzfk. m 
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Rfc*LT. SA'F-fcffSRfRMI (E) lOOttMRcWL 
T » - «y ^/PMifSactcT 1 0 MM^coAXmrn- y * 

ivk 1 1 ) 5 )V YWmm&nm&flto*Wz . 

[0105] mtitzmirttozm^&WHi. mm 1 1 
mmiz lx. s )\> wmffimMtmmmmzmm Ltz . 
c *> s ^ H-fb^ffiiiis-fi^8R«ttt*fflv^ s mm i fc r 

mizLX. 5v;yA:yH03&Kit ( I 1480 /I 1600 ) £ 

[0106] ft <5>n/asiRt« i tc^r. 

[0 107] 

[flfife0iJ4] ^-/^/KII) T-fef-ZPT-teh-?— F2* 
»(Ni (C 6 H 7 0 2 ) 2 • 2H 2 0) l.OOgSr*^- 

/pxf-u^ h y 2 0 0 g Off}? L rt: . ft &*uti§*Kfc:0£ 
JSWl fcR«fctTJWSiult SA'H-ffcliaBlttt ( D ) 
J2.00g» UWf £#JS Lfc 5 ;u 
K<ffclK*iWt (D) *»6««t*W»Ht*LT. 5/PF-ft 

mm®. ( d ) ioo **gmc*t uc , - >y *ivn&& 

mzX 5MM.&cr>mX'- »/ ^r/M 1 1 ) T-tefVPT-fc F-*- 

- F * -bHt $ jH* ^t^#^ii0il-^) £ ftfc . 

[0 108]^:, «I60S^2: s MS#B$\,T\ 7 0 

o *ct i o hrmmm vtz®. 5 %m&kmmt,zx -v-y 

tcLT. ^v^A^HODStaUfc ( IM80/I1600) 
SBU 4fcX«|il*h&»^#3&»jhJt:JllSlE(it*«>, S4> 
UTfWLfc. 

[0109] ft£>fx*:*SSi£ai 1 fcr^-f . 

[0 1 10] 

[HStfll5] SYfcnA/Ph (II) (CoCl 2 ) 0.22 
g?-x^y-;U2 0 0 glc*gft?Ut„ ft^a^^^H 

sfi^i tmmizi.xfflmzixtis.H'Vtt.m&im ( d > 

£2.0 0g&5&DUif¥L*:f£, LfcSA' 
KftKttMt (D) *6ffiK*«MI*£l,?, S/FFfl; 
KSRIKNI ( D ) 100M»tc*tl/C. a'toMUM 
JKiTSfflW^iTttfta^h (II) £-&tf$;UF 

[0111] «ftfcate»fcffl^*£Wtt. Hif£0iJ4 1 

i^S^H^B«WMb««IIBt*fflv^ H*fc#Jl tR 

^WSVFflHMEJfc ( Ii480/Il800 > * 

SMJU ifcX«Il|^6W3WUtJilHrai*«ft, $ 

[0112] &6*i*:c£££* 1 tea**- . 
[0 113] 

imt&M6] (II) T-fefvU-r-teFrF-F ■ 2 

*=WHl (Co (C 5 H 7 0 2 ) 2 • 2H 2 0) 1. 2-1 g*.X 

f-;px?7kJr h>200g bfc . ft 
KdSfll 1 fc RISK bTMKSJufc $;F KftKaMMt 
( D ) £ 2 . 0 0 g8sDn LSS* bfctfc, L 



fcs^H-ftiwrawi (d) 3&»4,»«*<ej»i»*UT. $ 
^ F-fk&aiitti ( d ) i o onmmztt lx . a/ow h 

sassg^T i oMfigpsofit-^y^n- (in r-kf-^ 

[0114] ntvrcm&mzm^&imit. mmm4 1 

MlzLX. 5vwCyK<03MEtt ( I mso/ 1 ieoo ) * 

4>fcJM§*Wttb"CfHBbfc. 
[0115] ft£>ft£*SS£* 1 fcjjrr. 
[0116] 

ummi ] s^HfljwMwt (d) i*<o*&* mm 

#HMT. 1 2 0 0 <, CT'l Ohi«JiU 5/UF-fL^ 

«»t (a*) 

[0117] zn^^wt&mwmzm^. m&mi t 
mmtzLx. 7~?>^>vc?ysmtt ( Imso/Iisoo) 

*«cajt, SfeXttlilJi^fe^nfcJiiaBEK***), 

[0 1 18] 

[JtWJ2] $/UF-ft«S6lf (D) S-t-tfD**. 
#ffl^T, 1 OOO-CT'l OhrfSMaL, S^F-ffcK* 

mm a-) £ftfc. 

[0119] i<0S^F'{bK5iaWttfflk\ *J4^J1 fc 

BMMctT, ^VrtVYamXISc. ( Im8d/Ii6oo> 
$rHtBL. 4fcX«l3#b^^»^*i^iaiffiKt«ft. 

[0 120] 

[Jtns^"j3] \)vv\\$mm& (d) sr-e<7)4 4, 

»H^,T, 7 0 0'CT'l OhrlRMSL, S^H-ftHaWI 
(t (A') fcftfc. 

[0121] dOS^F-fb^UBft^V HJfi^Jl 
PHWcLT. ^V^VY<mm.Vc ( I i48o/ 1 i6oo > 
£«ttU ^^X^IllJf*^#*^«^8ESi2r^. 

[0122] 

[ifc«^j4 ] 5;PF-ft^g|IM ( E ) OX 
tm (A') $-ft^. 

[0 123] <Ic05;PF^L^^*fflVK HJfe^Jli: 

R«^LT. ^VWN'^F^SfiJgJt ( I 1480/ I 1600 ) 

£jwbu t^x^nijfi : *^«*^sragEiSf^*^, 

[0 124] 

[«3RW5] s >v F-ft^^t (e) mm 
mmr. 7 o o °cx° i o hrgftsaa l , $ tv Ywmm 
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(A') 

[0125] z<?>$>uMVfcmmmzmi\ mmmit 



[0 126] 
[iftl] 





(mAh/g) 


C I t48 a/ I i a •») 


x & m g 
m m mm 

A 








2 9 2 


2 8 9 


0,3 9 


3.503 


*flfifll2 


2 8 8 


2 8 8 


0.3 4 


3.498 




2 7 4 


2 7 4 


0.4 0 


3.501 




3 7 I 


3 6 9 


0.4 0 


3.613 




3 6 4 


3 6 2 


0.4 1 


3.610 




3 5 1 


3 4 8 


0.3 8 


3, 6 U 




2 4 1 


9 5 


0.5 1 


3.469 


it«05 2 


2 6 9 


7 0 


0.5 5 


3.500 




3 5 4 


4 I 


0. 6 1 


3.610 




2 8 5 


9 0 


0. 5 4 


3.497 




3 4 4 


5 5 


0.5 9 


3.611 



[o 1 27] miizvkzti&xoiz, $.j^vitmmi 
< d ) . ( e ) z , fttiK#ffl^*-r&^a^-irtf#JK'fb 

(A') *fflv^MRS*ifclfc«Wl--5<oftS"Ctt. 
vvffti l-f-f ^^e«iJt(SWfc»^*-C'S>-5 toco, 
1 O^^^BcoSctt«»*^#<ffiTLTV^. - 

jfeCTi~6<?5mi§o^{±, ^mtit-f^/n^Jt 
[ o 1 2 8 ] m i -t-^stu. 77>a> Femgjt ( i 



[0129] LfrL&&$>. m&cnmWfr^tp'CMlztii] 

fromtf2Mm£<o**%iHmzmLxi*. mmwi 

izm®it<7)mn!g.&i<zi6if&mmi l zfr\ ttz. z.<?>m 
[0130] N mmi~~exi&K.$tvYttmm& 



